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oxide films showed. The E.R. dependence o: 



HF concn. was linear for the 
E.R. films. Probably for 



lower-E.R. films, but nonlinear for the higher -! 

BHF etching of the higher-E.R. films, the dojninant etching species is HF, 

while HF2- plays only a small role. 
ST silica etching buffered hydrogen fluoride 
IT Electric insulators and Dielectrics 

Etching 

Kinetics of etching J 
(wet etching of doped and non-doped Si02 pirns using buffered HF soln.) 
IT 12125-01-8, Ammonium fluoride 

RL: NUU (Other use, unclassified); RCT (Re ictant); RACT (Reactant or 
reagent); USES (Uses) 
(wet etching of doped and non-doped Si02 
IT 7631-86-9, Silica, reactions 7664-39-3, Hydrogen fluoride, reactions 
RL: RCT (Reactant); RACT (Reactant or realent) 

. (wet etching of doped and non-doped Si02lfilms using buffered HF soln.) 



31ms using buffered HF soln.) 



L6 ANSWER 8 OF 8 CAPLUS COPYRIGHT 2003 ACS 
Full Text 

AN 1992:541356 CAPLUS 
DN 117:141356 

TI Etching rate and mechanism of doped oxide in buffered hydrogen 
fluoride solution 

AU Kikuyama, H.; Waki, M; Kawanabe, I.; Miyashita, M; Yabune, T.; Miki, N. 
CS HashimotQj^ieffi^ 

SO^foGfnalof the Electrochemical Society (1992 

CODEN: J ESOAN; ISSN: 0013-4651 
DT Journal 
LA English 

CC 76-3 (Electric Phenomena) 

AB Etching rates of borosilicate, borophosphosilicate, 

phosphosilicate, and arsenosilicate glass films in various buffered 
hydrogen fluoride soln. (BHF) have been studied. Etching rates depend 
on the glass compn. and dopant concn. as well as the concn. of ammonium 
fluoride in the BHF. This phenomenon is clearly different from the 
etching rate of thermal Si02 oxide which is hardly affected by the 
concn. of ammonium fluoride in excess of equimolar to the HF concn. 
The etching rates of the doped films may sometimes be higher than that 
of a nondoped Si02 film, but the rate is reduced when certain other 
dopants are present. This phenomenon is attributable to valence 
differences between silicon and the dopant elements. If the doped film is 
electrophilic compared to silicon, the etching rate is higher; if it 
is nucleophilic, the etching rate is lower. By controlling the type 
and concn. of the dopant and the concn. of NH4F in BHF, it is possible 
to etch the doped film and thermal oxide at either the same rate or 
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selectivity with respect to one another. 
ST silicon dioxide etching hydrogen fluoride; arsenosilicate glass etching 
hydrogen fluoride; phosphosilicate glass etching hydrogen fluoride; 
borosilicate glass etching hydrogen fluoride; oxide glass etching 
hydrogen fluoride 
IT Glass, oxide 

RL: RCT (Reactant); RACT (Reactant or reagent) 
(arsenosilicate, etching of, in buffered hydrogen fluoride soln., 
mechanism of) 
IT Glass, oxide 

RL: RCT (Reactant); RACT (Reactant or reagent) 
(borophosphosilicate, etching of, in buffered hydrogen 
fluoride soln., mechanism of) 
IT Glass, oxide 

RL: RCT (Reactant); RACT (Reactant or reagent) 
(borosilicate, etching of, in buffered hydrogen fluoride 
soln., mechanism of) 
IT Glass, oxide 

RL: RCT (Reactant); RACT (Reactant or reagent) 
(phosphosilicate, etching of, in buffered hydrogen fluoride 
soln., mechanism of) 
IT 763 1-86-9, Silicon dioxide, reactions 
RL: PRP (Properties) 
(etching of doped, in buffered hydrogen fluoride soln., mechanism of) 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 



Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 
These annexes consist of a total of sheets. 
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Basis of the report 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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fnternational application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JP99/06503 



I. Basis of the report 



1- With regard to the elements of the international application:* 
P><J the international application as originally filed 

| | the description: 

pages . , as originally filed 

pages . , filed with the demand 

pages , filed with the letter of 

| | the claims: 

pages , as originally filed 

pages , as amended (together with any statement under Article 1 9 

pages , filed with the demand 

P a e es ; : , filed with the letter of 



| | the drawings: 

pages , as originally filed 

pages • , filed with the demand 

P a g es , filed with the letter of 

| | the sequence listing part of the description: 

pages ■ 9 as originally filed 

pages , filed with the demand 

pages , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

• These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

I 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I 1 contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 
1 I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. | 1 The amendments have resulted in the cancellation of: 

[ I the description, pages 

I I the claims, Nos. 

I 1 the drawings, sheets/fig 



5 I I ™ S re P ort nas ^ een estaDns hed as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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iternational application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JP99/06503 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims i _ 1 5 YES 

Claims NO 

Inventive step (IS) Claims 5-8,13 YES 

Claims 1-4,9-12,14,15 NO 

Industrial applicability (IA) Claims 1-15 YES 

Claims NO 



2. Citations and explanations 

Document 1: EP, 669646, Al (Texas Instruments, Inc.) 30 August 1995 (30.08.95, Figs. 1-3 & 
JP, 7-240474, A, Figs. 1-3 

Document 2: JP, 52-56869, A (Tokyo Shibaura Denki K.K.) 10 May 1977 (10.05.77) Table 1; 
Fig. 3 (Family: none) 

Claims 1, 2, 14 and 15 

Based on the description in document 1, the inventions set forth in Claims 1,2, 14 and 15 do not 
appear to involve an inventive step. Document 1 describes an etching solution containing 
hydrogen fluoride and ammonium fluoride in which the etching rate of BPSG is high with 
respect to that of silicon oxide. More specifically, by looking at Figs. 2 and 3, it is clear that 
persons skilled in the art can easily conceive of obtaining an etching rate for various substances 
of 100 A/min or less by setting the content of hydrogen fluoride and ammonium fluoride. 

Claims 3, 4, 9-12, 14 and 15 

Based on the descriptions in documents 1 and 2, the inventions set forth in Claims 3, 4, 9-12, 14 
and 15 do not appear to involve an inventive step. Document 2 describes a selective etching 
solution with respect to the silicon thermally oxidized film of BSG or PSG, it states that 
selectivity is improved by the addition of isopropyl alcohol or ethanol. The techniques described 
in documents 1 and 2 belong to technical fields that are intimately related, and therefore, persons 
skilled in the art can easily conceive of adding a suitable amount of a solvent such as isopropyl 
alcohol or ethanol and the like to improve selectivity of the etching solution described in 
document 1. 
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(54)Title: ETCHING SOLUTION, ETCHED ARTICLE AND METHOD FOR ETCHED ARTICLE 



(57) Abstract 

An etching solution which exhibits etching rates for both of a thermally oxidized film (THOX) and a boron-phosphorus-glass film 
(BPSG) of lOOA/min or less at 25 °C S and an etching rate ratio : etching rate for BPSG / etching rate for a thermally oxidized film (THOX) 
of 1.5 or less. 
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